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Subtotal resection of the head of the pancreas combined with
duct obliteration of the distal pancreas by prolamine was per-
formed in 12 selected patients who had chronic alcohol-induced
pancreatitis with most destruction in the proximal pancreas. The
main indication for operation was intractable pain. There was
no postoperative mortality but morbidity was high when no pan-
creaticojejunostomy was constructed. After a follow-up period
of 32 months, lasting pain relief was obtained in 10 patients;
pseudocyst formation occurred in three patients; calcification of
the distal pancreas, absent before operation, was demonstrated
in four of six patients; six of 11 nondiabetic patients became
hyperglycemic either abruptly (1 patient) or progressively (5
patients); quality of life improved in most patients. This procedure
preserves the stomach, duodenum, spleen, distal pancreas and
common bile duct if possible. However, pancreatic ductal oblit-
eration with prolamine does not prevent relapses of chronic pan-
creatitis.

S URGERY PLAYS AN IMPORTANT ROLE in the man-
agement of patients with chronic alcohol-induced
pancreatitis (CAIP). About 50% ofthem will have

to have surgery sooner or later. 1-3 In the absence of large
pseudocysts, pseudoaneurysm, biliary or duodenal ob-
struction, surgery for chronic pancreatitis is done mainly
to relieve medically intractable pain with the lowest pos-
sible complication rate. Surgical interruption ofnerve pain
pathways seems to be very logical but has largely been
abandoned. Celiac plexus block was also found to be un-
helpful in too many patients.4 Indeed, the exact mecha-
nisms of chronic pancreatic pain are still uncertain. Op-
erative strategy for pain relief is now tailored to the mor-
phologic alterations of the pancreatic gland as can be
imaged by ultrasound scanning, computer tomography
(CT), and endoscopic retrograde cholangiopancreatog-
raphy (ERCP). Patients with dilated major ducts should
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be treated by duct drainage procedures.58 Patients with
severe pancreatic fibrosis and small- or normal-sized ma-
jor pancreatic ducts are candidates for pancreatic resec-
tion: 40-80% subtotal pancreatectomy for disease local-
ized to the body and tail, pancreaticoduodenectomy for
lesions in the head, and 80-95% near total pancreatectomy
or even total pancreatectomy for diffuse pancreatic fibro-
sis.9`" The main drawbacks of extended distal resections
are the higher early and late morbidity and mortality
mostly related to the endocrine insufficiency. To save the
endocrine function of the pancreatic tail, segmental pan-
creatic autotransplantation to the femoral vessels and in-
trahepatic islet autotransplantation have been suggested.
Autotransplantation of the complete denervated pan-
creatic tail is an attractive technique but it sacrifices the
spleen and makes the procedure even more compli-
cated,'2-'4 whereas the achievement ofglucose homeosta-
sis with islet cell transplantation has not been encouraging
until now. 715"6
As the disease is found to be concentrated in the head

of the pancreas more frequently than was noted before
the availability of ERCP, few 80-95% distal pancreatec-
tomies and more pancreaticoduodenectomies (Whipple's
procedure) are being performed.'7 To simplify the resec-
tion and to prevent postgastrectomy symptoms after
Whipple's resection, duodenectomy with pylorus preser-
vation'8-2' as well as duodenum-preserving subtotal re-
section of the head of the pancreas22'23 have been applied
in patients with CAIP. Obliteration ofthe pancreatic duct
by prolamine at Whipple's procedure has been proposed
to interrupt the chronic inflammatory process in the re-
maining pancreatic tail, preserving at the same time its
endocrine function. 17"1824
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SUBTOTAL RESECTION OF THE HEAD OF THE PANCREAS

FIGS. lA-C. Subtotal pan-

creatic head resection with-
out any anastomosis (A), with
biliodigestive anastomosis
(B), with biliodigestive and
pancreaticodigestive anasto-
mosis (C).

In a very select group ofpatients with major destruction
by CAIP in the pancreatic head and/or body and only
minor lesions in the pancreatic tail, we have performed
a subtotal resection of the pancreatic head as in the 95%
subtotal pancreatectomy but with preservation of the left
pancreas and the spleen in combination with obliteration
of the left pancreatic duct with prolamine. The aim of
this combined procedure was not only to obtain lasting
pain relief but also to save the distal pancreas, spleen,
stomach, duodenum, and, if possible, the common bile
duct to prevent recurrences of pancreatitis in the distal
pancreas, preserving at the same time its endocrine func-
tion. The results obtained after 6-54 months of follow-
up are reported.

Materials and Methods

Twelve patients with CAIP were selected for subtotal
pancreatic head resection and left pancreatic duct oblit-
eration by prolamine injection. All but two patients
stopped alcohol intake at least 3 months before surgery.

All patients were men ranging in age from 34-48 years,

with a mean age of 40.8 years (±4.9 years SD; minimum
35 years and maximum 48 years). Indications for oper-

ation included severe pain (12 patients), obstructive jaun-
dice (2 patients), suspicion of pancreatic malignancy (2
patients) and pseudoaneurysm ofthe left gastric artery (1
patient). Duration of pain ranged from 1-9 years (mean:
3.9 ± 2.6 years SD) and was more than 3 years for seven

patients. Eight patients were addicted to narcotic anal-
gesics. Preoperative symptoms also included weight loss
(11 patients: 15.5 ± 8.0 kg), gastroduodenal complaints
(7 patients), steatorrhea (5 patients with fecal fat greater
than 7 g/day). One patient had diabetes mellitus, and the
oral glucose tolerance test was abnormal in seven patients.
The morphologic features ofthe diseased pancreas were

evaluated by CT scan, ultrasonography, and ERCP or

intraoperative pancreatography in all patients. Angiog-

raphy was performed in seven patients and showed ab-
normalities in four of them: pseudoaneurysm in one pa-

tient and compression or displacement of the superior
mesenteric artery in three patients. On CT scan the head
of the pancreas was grossly enlarged in all patients and
presented one or more cystic cavities in seven patients.
One patient showed a pseudocyst in the body of the pan-

creas in contiguity with a pseudoaneurysm ofthe left gas-
tric artery. Pseudocysts in the distal pancreas were never

visualized in this patient series as this was considered a

contraindication to the surgical approach reported here.
Eleven patients had pancreatic calcifications: six diffusely
and five only in the pancreatic head. Ultrasonography did
not provide supplementary information, and adequate
visualization of the distal pancreas was frequently im-
possible. The main pancreatic duct could not be cathet-
erized in four patients. Pancreatography was abnormal in
the other eight patients, including segmental obstruction,
stricture in the head or body with no or moderate distal
dilatation in eight patients, and filling ofpseudocysts (less
than 4 cm in diameter) in two patients. Cholangiography
was obtained in 10 patients and showed common bile
duct stenosis in its lower part in six patients.
The operative procedure starts with ventral dissection

of the pancreas. In instances of suspected malignancy,
biopsy specimens are obtained for frozen section exami-
nation. A cholecystectomy and perioperative cholangi-
ography are performed. After choledochotomy, a Bakes
dilator is introduced in the common bile duct and passed
through the papilla. The resection begins with tunneling
and division of the pancreas at the border between body
and tail leaving intact the splenic vessels. The subtotal
resection is executed from the cut edge towards the pre-

papillary common bile duct over the portomesenteric
vein. A cuff of 5-10 mm of pancreas lining the lesser
curvature of the duodenum is retained (Fig. IA). If the
lower bile duct is injured due to peripancreatic fibrosis, a

Roux-en-Y hepaticojejunostomy is constructed (7 pa-
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tients, Fig. 1B), otherwise the choledochotomy is closed
on a T-tube. The main and secondary ducts of the pre-

served distal pancreas are obliterated by prolamine injec-
tion (EthiblocO, Ethicon Gmbh, D-2000 Norderstedt,
West Germany) under radioscopic control. After injection,
the Wirsung duct is ligated. The jejunal loop used for the
biliodigestive anastomosis can also be sutured to the cut
edge of the pancreatic tail to drain pancreatic juice even-

tually leaking from the pancreatic section surface (5 pa-

tients, Fig. IC). The space between the left pancreas and
the duodenal rim of pancreatic tissue is drained.

All patients were checked at least once a year. Data
relevant to pain behavior, abstinence from alcohol, use

ofanalgesics, work behavior, fat malabsorption, endocrine
pancreatic function, and liver function were collected.
Patients with pain relapses or diabetes mellitus that was

difficult to manage were readmitted to our wards. A CT
scan was performed between 2 and 3 months after op-

eration in all patients; further CT scans were performed
in 10 patients usually at 1-year intervals.

Results

The results were analyzed according to five criteria: (1)
relief of pain; (2) incidence of calcification and pseudocyst
formation in the distal pancreas; (3) evolution of pan-

creatic endocrine function; (4) operative morbidity and
mortality; and (5) quality of life as determined by with-
drawal from analgesics and alcohol, evolution of body
weight, and work behavior. The actual evaluation of our
patients is listed in Table 1.

ReliefofPain

Prompt pain relief occurred in all patients after oper-

ation. Pancreatic pain relapse was observed after 4 months
in one patient; at that time the diagnosis ofrecurrent pan-
creatitis with pseudocyst formation in the distal pancreas
and duodenitis was made. This patient died 10 months
after operation; at necropsy, acute ischemic necrosis of
the small intestine and right hemicolon, atherosclerosis
with stenosis of the celiac trunk, superior and inferior
mesenteric arteries (critical stenosis ofSMA), and chronic
calcifying pancreatitis of the distal pancreas with pseu-
docyst formation were found. Pain relapse occurred after
22 months in another patient who never stopped alcohol
intake. Both patients had an external pancreatic fistula in
the immediate postoperative period closing after 5 and 7
months, respectively. It can be estimated by actuarial
techniques that 80% of the patients remain pain free at 2
and 5 years follow-up.

It has to be mentioned that two patients had pain re-

lapses due to ulcer disease: one antral and one bulbar
ulcer. The latter was successfully treated with cimetidine;
the antral ulcer was present before operation but a stoma

TABLE 1. Actual Results

Patient Follow-up Pain
No. (mo) Relief Pseudocyst Diabetes Work

1 54 Y Y Y N
2 51 Y N Y N
3 50 Y N Y N
4 49 Y N Y Y
5 42 Y N N Y
6 33 N Y N Y
7 29 Y N N N
8 24 Y N Y N
9 23 Y N Y Y
10* 10 N Y N N
11 10 Y N N Y
12 6 Y N Yt Y

* Died of intestinal ischemia.
t Was diabetic before operation.

ulcer developed after truncal vagotomy and antrectomy
performed 30 months after the partial pancreas resection.

Incidence of Calcification and Pseudocyst Formation in
the Distal Pancreas

Calcifications could not be demonstrated in the distal
pancreas of six patients by plain abdominal roentgeno-
grams or CT scan performed just before surgery. In four
of these six patients, progressive calcification of the pan-
creatic tail could be demonstrated in the first postoperative
year in two patients and in the second year in the other
two patients.
No patient had even small pseudocysts in the distal

pancreas before operation. The development of one or
more pseudocysts within or alongside the pancreatic tail
was demonstrated by CT scan in three patients in the
first, second, and fifth postoperative year, respectively.

Evolution ofPancreatic Endocrine Function

Six of 11 nondiabetic patients developed hyperglycemia
immediately after operation (1 patient), in the second half-
year (2 patients), or in the second postoperative year (3
patients). Currently, all of them are insulin-dependent.
The endocrinologic evolution is independent of the pre-
operative functional state: three offour patients with nor-
mal preoperative oral glucose tolerance test (OGTT) de-
veloped diabetes and three of seven patients with patho-
logic OGTT before operation. Before operation, five
nondiabetic patients had calcifications in the distal pan-
creas; two ofthem are diabetic now. Ofthe six nondiabetic
patients without calcifications in the distal pancreas, four
became diabetic, three of them also had calcifications in
the pancreatic tail. The endocrine pancreatic insufficiency
developed abruptly after surgery in only one patient. A
progressive deterioration of glucose homeostasis and
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FIG. 2. Glucose homeostasis and insulin secretion in a patient after oral
glucose tolerance tests (10 g glucose/lO kg body weight) performed before
and at several times after subtotal pancreatic head resection combined
with obliteration of the distal pancreatic duct by prolamine.

glandular insulin and C-peptide exhaustion could be
demonstrated in the other five patients (Fig. 2).

Postoperative Morbidity and Mortality

There is no early postoperative mortality. One patient
died of intestinal ischemia 10 months after operation.

Three of 7 patients in whom no pancreaticojejunos-
tomy was performed had an external pancreatic fistula
originating from the distal pancreas; these fistulae closed
after 1, 5, and 17 months, respectively; a pseudocyst de-
veloped in two patients. An external fistula communi-
cating with the peripapillary region of the duodenum de-
veloped in two patients; these fistulae closed within 17
and 30 days, respectively. One patient had to be reoperated
on at day 5 because of a perforated duodenal ulcer that
was simply closed.
The main duration of hospital stay was 21 days (±6.7

days SD).

Quality ofLife

One patient never stopped intake of alcohol. Of the 11

patients who withdrew from alcohol before operation, two

relapsed. No patient remained addicted to narcotic an-
algesics after operation, although two patients were taking
analgesics because of recurrent pancreatic pain.

Six patients were gainfully employed at the time ofthis
study; between them are four of nine patients who were
not working before operation. Although exocrine pan-
creatic insufficiency was surgically induced in all patients,
five patients were not using enzyme substitution without
subjective adverse effect; only one of these five patients
had a pancreaticojejunostomy. At the time ofthis analysis
only five patients had gained some weight; however, no
one reached his ideal body weight.

Discussion
It is believed that progressive loss of exocrine function

occurring over the years together with calcification ofthe
pancreas is related to late pain relief.25 Destruction or
hastening loss of exocrine function while preserving en-
docrine function has been the aim ofsome types ofsurgical
management: duct ligation and obliteration. Ligation of
the main duct has been used with variable success in the
management of pain from chronic pancreatitis.2630
However, it has been shown to induce progressive en-

docrine dysfunction in animals3" and in humans.30 More
recently, the injection ofprolamine or cyanoacrylate glue
into the ductal system has been used.32'33 Excellent early
results have been reported after pancreaticoduodenectomy
with or without pylorus preservation, combined with
pancreatic duct obliteration by prolamine,24'32 whereas
the experience with surgical or endoscopic obliteration of
the pancreatic duct by acrylate33,34 or prolamine24'35,37
without resection has not been so favorable. Indeed, com-
plete obliteration ofthe duct system over its whole length
may not be feasible in chronic pancreatitis because of
preexisting ductal lesions.

In the current series of patients with CAIP and most
destruction in the head and body of the pancreas, we
combined a subtotal pancreatic head resection with ductal
obliteration ofthe distal pancreas by prolamine injection.
An identical surgical approach without pancreatic duct
obliteration has been developed independently by others.23
Our results confirm that it is possible to save the distal
pancreas, spleen, stomach, and duodenum in chronic
pancreatitis, while prompt pain relief was obtained after
operation in all patients so treated. Due to peripancreatic
fibrosis it has not been possible to save the integrity of
the common bile duct in seven ofeight patients with more
or less distal bile duct entrapment. Although prophylactic
bypass of the common duct at the time of surgery is not
warranted,38 it has been emphasized that biliary cirrhosis
may develop insidiously even in the absence of jaun-
dice.39 ' Up to now, no common bile duct complications
have been observed either biochemically or by radiologic
imaging in any of our patients.
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Although the combined procedure proposed in this re-
port is complex, it provided lasting pain relief in almost
80% of patients with pain that was qualified as medically
intractable at the time of operation since 4 years on av-
erage. In such patients, further waiting during an unde-
termined time to get spontaneous pain relief in some2'42
was not considered a human alternative. However, it has
to be admitted that postoperative lasting pain relief is
probably not due to the operation alone but also to alcohol
abstinence in most ofour patients. Although postoperative
progression ofthe disease has been observed after alcohol
abstinence and derivative or resectional surgery3'43 with-
drawal from alcohol has been proven to be a major factor
in relation to continued postoperative pain relief.1"254"46
We have added duct obliteration ofthe distal pancreas

by prolamine injection to the subtotal resection of the
head of the pancreas to prevent recurrences ofpancreatitis
in the pancreatic tail, preserving at the same time its en-
docrine function. Lasting pain relief is not an adequate
parameter of the evolution of the disease as successful
relief ofpain does not preclude progression ofthe chronic
pancreatitis process.4 Thus, the endocrine function and
morphology of the remaining pancreas were regularly
checked in all our patients. The results indicate that duct
obliteration with prolamine does not prevent relapses or
progression of chronic pancreatitis in the distal preserved
pancreas: (1) exocrine secretion is not always blocked since
external pancreatic fistulae originating from the distal
pancreas and pseudocyst formation were observed; (2)
calcification of the tail was not prevented but may be
related to the inflammation and fibrosis provoked by pro-
lamine; and (3) progressive endocrine pancreatic insuffi-
ciency has been documented. As these unfavorable results
might be related to technical aspects of the procedure,
intraoperative radioscopy and radiography demonstrated
filling of the main and secondary ducts of the distal pan-
creas with prolamine and the main duct has been ligated
at the section surface after injection of prolamine in all
patients. A comparison between our early results at 1 year
of follow-up48 and these late results illustrate that pro-
gressive endocrine pancreatic destruction is not avoided
by ductal obliteration. Insignificant differences in endo-
crine function between patients with and without pan-
creatic ductal obliteration followed during 2 years have
also been reported by others.49 Thus, it may be concluded
that the endocrine function is not sacrificed by the pro-
cedure itself, although it has not been demonstrated un-
equivocally that prolamine injection does no harm to the
islet cells.5052
An additional benefit of prolamine pancreatic duct

obliteration has been that the incidence of anastomotic
leaks at the pancreaticojejunostomy was reduced, con-
tributing to a significantly decreased postoperative mor-
tality.18'49 However, this procedure does not permit omis-

sion of pancreaticojejunostomy construction with safety20
as is confirmed by the occurrence of pancreatic fistulae
in three of seven of our patients in those circumstances.
This demonstrates that it is not always, if ever, possible
to completely stop secretion in the residual exocrine pan-
creatic tissue. Although acinar atrophy has been docu-
mented experimentally in normal pancreases ofdogs after
pancreatic duct obliteration with prolamine,50 the contin-
ued presence of pancreas-isoamylase and trypsin in the
sera of patients with chronic pancreatitis and distal duct
occlusion indicates residual exocrine secretion.24 Nev-
ertheless, we should pursue our efforts to stop the inflam-
matory process in the remaining pancreas and to preserve
its endocrine function as considerable data support the
concept that there is continued deterioration once patho-
logic changes of chronic pancreatitis have occurred.
The procedure proposed here permits preservation of

the stomach, duodenum, distal pancreas, spleen, and, if
possible, also the common bile duct, while it provides
lasting pain relief and an improved quality of life in the
majority ofpatients. Exocrine insufficiency is easily treated
with oral pancreatic enzyme replacement therapy and re-
duction ofdaily fat intake. In our opinion this new surgical
approach is indicated in patients with intractable pan-
creatic pain after alcohol withdrawal during at least 6
months due to fibrocalcific duct obstruction with or with-
out cyst formation in the proximal pancreas and a small
or normal-sized distal pancreatic duct. This is not a rare
situation as obstruction due to chronic pancreatitis occurs
most frequently in the head ofthe pancreas. Major ductal
strictures and cyst formation in the distal pancreas are to
be considered contraindications to this approach as well
as portal hypertension, previous pancreaticojejunostomy,
and the presence of a pseudoaneurysm of which the af-
ferent blood supply would not be interrupted by the re-
section.
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